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is calculated using the model described earlier under the assumption
that it would be necessary to prevent atmospheric CO2 from exceeding
either 1.5, 2, or 3 times the preindustrial level [about 450, 600, or
900 ppm(v)].

The optimal path does not differ from the uncontrolled path for the
first period (up to 1990) . Abatement measures become necessary only in
the second period (1990-2010) for the stringent control (450 ppm) and
in the third period (2010-2030) for the milder control programs.  To
illustrate, in 2020 emissions for the uncontrolled case and the trip-
ling are identical at 18 Gt of C, and the doubling case is only mar-
ginally lower at 16 Gt of C, but the 50% increase limit requires
emissions of only 4 Gt of C. In 2040 the stringent-case emissions have
trailed off to barely more than 2 Gt of C, the doubling case leaves
carbon emission steady at 16 Gt of C, while the tripling and uncon-
trolled case have both reached the vicinity of 40 Gt of C per year.
This technique allows estimates of the costs of controlling CO2
emissions as well as the "carbon taxes" necessary to induce such
responses.

Nordhaus (1980, 1982) also develops an optimal control framework,
which seeks to identify the most economical way to balance the exploita-
tion of both carbon fuels and climatic resources.  The analysis is at a
highly aggregate, global level? implications for sectors or for regional
or national policies are not explored.  Nordhaus weighs CO2 control
strategies according to two criteria:  their effects on the paths of
consumption that are generated by the control strategy and maximization
of the discounted value of consumption streams, where the discount rate
combines both a temporal and a growth factor.

The framework consists of four simple equations. These are a
description of the carbon cycle and climatic effects of C02 eleva-
tion, estimates of the costs of reducing or abating C02 emissions, an                                                   j
equation that incorporates estimates of economic impacts of CO2                                                                 I
buildup, and an equation that represents intertemporal choice between                    j
consumption paths.                                                                 j

Since there is great uncertainty about the economic and social impact                                            1

of elevation of C02 concentration, Nordhaus tests the sensitivity of                                                      ;

the model to different sets of costs.  These are described by a "loss
parameter/1 which indicates the fractional loss of consumption per

doubling of C02. By varying this and other parameters, a set of                                                              ;

emissions trajectories is calculated.  The outcome of the model was
considered at best illustrative given the uncertainty surrounding key
parameters (such as the economic impact of climate change) . A major

resultf however, was that the best degree of C02 control was                                                                       ;

extremely sensitive to important uncertain parameters, that is, no
obvious control strategy stood out.

2.2.4.2 Edmonds and Reilly

Edmonds and Reilly (1983a,b) have also begun to explore the effect of
taxation policies of various kinds on CO2 buildup. One question asked
is what consequences a substantial CO2 tax in the United States would